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mumfrt>mmmmzM txm t >iv ^scis 

X 1 0" 13 ~1 X 1 0-"mo 1 /cm^'Ji 1 }, tK>, 

mffimmizmzmmmmmgztmz&m 
^mzmhrni^M^mmt^m^ix 1 0- 14 - 

9. 9X1 0" 12 mo \/cm*X'hhz\k, £$mtt 

mxmuzimomm. 

iwmm3 1 mimizmhmm^mtenitm 
mco^mmiti®ft%comfr^miffi?m<omt,zfrv 
xm^ix^&zt. zmkt-tm$imixte2i,zu 

msm } mMim^mizmmmmm^mfa 

iOit^MS <n^m.ifi 2 0 5 0 0 m 2 / g X'fo *) , 
flfflS W&fifc (tf&fi 3 ~4 8 0 m 2 / g T**> & Cl 

^s^mst. nmti^ixm. mi*mtkm& 
tmmmtmMmzitLxm&mtitzmm 
m±^mmxh-ox. 

miiemmmm 1 -4 (DntitHzmm^mmx j> 

[f^<Dfi»fftBJ§] 
[000 1] 

ztLzmtz&mmBm±ffimmzmi-z . 

[0002] 

htix^h. zo±mwMcr>*x%. &mm®§i±ffim 
[0003] ^*<7)festiiSM*n«i*3v^-cfs. m 



m^mftv>%mmmz*mwmmz7jt$i 
x t %m*wwmmz&^x+mz\&m tvrizmM 
txitw m^Rj&vmniz'&j-Lx^KP'? 

tz. 

[0004] zcDtztb. &m®m:Winmcr)nmwz 
mx, Kmizmim£®$}mzft±z*t. mm 

mmmv {%) it. tib^ < 1 ) x-mnh. ttz. 

Tie^ ( 1 ) P 0 fiAI*ft5ffl£(mWcm- 2 h V oc 
imtmrniV). I sc l«l»S(mAcm-2)> 
F.F.im®.®? (Fill Factor) &7jr?\ 
77=1 00X (V 0C X I SC XF.F.) /P 0 - (1) 
[0005] IMftomt LT(i. 0<Jx(? . ftBFP 1 0 
- 2 5 5 8 6 3^mzii. TJ^BgtfWitf 8 0 n m 

¥%&S#0Ulf 2 0 0-5 0 0 nm-C'&S*#&¥# 

mmmmi. mmmwrnmizmi-^xm^mL 
m uzmmmmnwtfm&tix \ ^ . 

[0006] &1z. #S2000-1 062 22^fg 

izit. ^wmmz®®<?)*z%¥mftmT wm. 

& ; 1 0-3 0 0 nm ) h . &gO/jN$:$:¥$ftft? 

lonmOT) kzm&itxm¥m# 
mmizxtftt&AttmMLZit&zkizi:*). ^m. 
JK^£fi±$tf * c t zwrn uz&mrnmmmmm 
tfm&tix^i. 

[0007] 

imtmmixdt-rmm] l*>l&#<^ *»w 

#£>tt* ifB^KfRPF 1 0-25586 3^^|g^)3t« 
ffi*«ifcfe3W!affl*PI«fll2SttmiB2 0 0 0-1 0 
6 2 2 2^^fciB«<)53te«ffi*fl|ifcfe*«aabfe» 

iz&^x+ttKAMytvmmmfim^tix&t*?. m 
mt Lx+ft%x*)u*?-$mfflmm&zttfX'Zi' 

XtSF+ftX-h h t v^d Z t $M.& Ltz . 
[0008] -r&;b*>. ±K<OZo<04«8fclE«^)fi» 

[ o o o 9 ] ^tc, ±iB^ro<7)^f8fe:ieK<ofe3i?«iS 
w±mmmco£ o iz. *mwmmzw.B<r>±$ %*m# 

■flzm&lXltdA%ftcr>®£tf*Z<%<0. *<m 
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tz. 

[ o o i o ] sit. mv-mmizMmcommB 
mMmmiz^-ftiiz&^x h*mwmmwzBf$.zti 
hMi<n±% < . mmmz^mmm^m 
mmtz>mzm,mmz± x+ftmmz #4 t # 
mmxh*). ttztifmtfrfr^xwz. jet:, ^mwm, 

nwz&^xmmmmmnx^mzftKozttf 
rare* suBmmmm^<mx» v& 
mzm ) <=5ro, mmmmmj txtt 

loom**:, mw&mBstkWimmte. %n 

( i ) *mmmimEv 0C <?)Jzz%i&T$ 
m«ryx\ mnmFK<nm.z+Mzmix'*%iitiiz. 

T*#&<&4. 

[0012] *fMlitt. iJE«#8«<0#*-4SH(c« 

a*B«sfi£ijfgw-4 -r fc «■ sau-f 4 . 

[00 13] 

< t i>mmfrt>%mtiLb i . # 

less tih mfrhmmmzn ix& i jsv Mantes* 
^tihm^zmxm^h^t. m//x\t. #«c 

wizmmii&mfrhwmmizttixmm^imiiz 
mmzti&mzMixm^&zbizx*) ^ %M$m 

[0014] -t *^ti, g^ffi^qrr^^* 
, ass3tii±fc»« Lxsaiztitimmm 

^*«^#ffi*»Sfe9^fe3ftB^iw*r. »BtS 

[0015] *m&mm&. *m#mm*<?>&m®. 
mm¥m#9m<?>%%ffifrt>*mwwmv>mMmz 



h<?)x\ *wt^nx'\>wmmzi&^mz.&\v<L 
mmz%mmm*'n ozt &x-% 4 . 

&ffij£#£ffiMt4££^'£4fcii£. MflSMHflll 
#^^O^ffl{c*iUT«W 1 3 - (IHIWJcli 1 2 ) t 
RBI I-*4JS-f4RJE*>»£ (i§ft«5l<0&±) <o 
fSJ££ffiM$-£4 £ fc 4 . ZtilzX *) % ftftfcft 
*9£«Wt £ »4 C i: m 4 . 

[ o o 1 6 ] zzx\ *&njifcittvc, r^jifcjjtti 
SBJSS(eetjSV^S(c|BS$ti4 

iz&wrt&mumco&mLm®mtfmmz&mr& 
mmnmn&xmm&x 9 1 Mttttz/hs < %^x 

mmw^m^hm^^m^zij^xm^mzm-- 
ix\^®m*7Ft. 

[0017] mitt , *rt»<9Jifr&Jttl«<0*£jW 

Wfntmith^mxh^x^i.\\ it, 

*k«W5««i:^)iaKiea5it4JB<0'5^, -»tf>B 

«cr){||(c{4gt-4Jlc7)^©*^JK*^F*ia5^Sc7){i|(i 
ftE-f 4 l<^X««ffK «k 9 i V ti§£#& -5 T t 

tztzL. ^mfommiz&tthmsmw&zk o 

-gp^9^dii|31±^feS©*^* J |SIl:ffl^i: 

[0018] ttz. xmnxmmizti^xtt. mm 

W«t:fcit4fe^©*^Jg*U x l 0" l3 -l xio-" 
mo l/cm'T*!), ftrtS«0JBte*i»t4fc* 

X10- 14 ~9. 9 X 1 0" 12 mo 1 /cm 3 T'$>4C 
i:, i*ifci"5. ^«s«liP 1 =I(:*3(t4* 

«Sa«6**J: 0 »«fcmiH 4 CI i # 4 . 
[00 19] Sl*ia5<7)ii{:t>(t4fe^iS*^S 
#1 x 1 0-%o l/cm3*MT'*4i:, miiflcoii 
Sfe^fi* { ^-f4l3-eii^*4. 
*J*t*fe3»»*aFfl&6« lxi0-"mol/cms ZBi 

«sfe^fi* { ^-r4fc-?-n^$>4. ftrtgpc7)« 

(cfctt4feS©*^tS^^)ltiJ(t4fe^i®^?& 
Jgi:<7)ll*U x 1 0" 14 mo 1 /cm 3 *)1|T'$>4i:, jS 
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S.-*. d<^H^'9. 9X 1 0" l2 mo l/cm 3 £j@ 

[00 20] *LT, -UBkRaite)«36»fe. SrtSPcO 
fll(C*Jft4faBRif«J»i2xiO->8~5x 10-»*m 
o l/cm*"C$>lZbtf£ t )mL<. 4X10- 13 - 
2xi0->2mo I /cmn'b&ZbtfmzmH\ 

fcW-&fc*l!»*JSfc<>5SSIi5x 1 0" 14 ~4. 9X1 
O-^mo l/cm 3 T'&££kaU'3#£L<. 1X1 
0" 13 ~1. 9X10- |2 mol/cmn'l)Sui:^ 

[00 21] Jgfc, *%ffl<r)%M&t l Zi5\->X\&. 

^f^oltaWtTHl^L"^^ U\ # 

commwzm\ ^mz& v ^x flBfeWfc*fBaftRjB* 

d k k fcfc, ¥»fWHIrt<oaiB««*»6a^««fc 

awzmnwim.** mmmmt&zbtfxz 

[0022] ZZX\ *3WflKtJV^T. r #Jlfc;B(t6 
fctt*ft*«^*<0^fcR«te, -Steffi*?* 4« 

o fc«»w^h$ <*-j-c*j o . mwm*±fat ix 
*tz%&zm<ommmiwmwf&<rwmm 
tommfrbmmmizwxwmizw&hx^h 

HOB***. 

[0 0 2 3] fc, , ftrtffi0)J|ft>64k 

Kum\.zMixmim^W(?>\mmn<rwm#%- 
mizm'jrix^hvmx'.h^xh^K &tz. mm. 
mfi&mtw&i-&nmknmzmm2tiim<r>o*>,. 

mkmmmto^zm.ztimnd-h, -mm 
mn±m.im^w<r>mm&m-%im it® 



^^ftcoitaffis^^^[3i tffis t swum 
[0024] tn. zcnmiz. amnrnttittim. 

k tf)H#3 ~4 8 0 m V g X'$>1 £ k 
iU». £McJ:9. ¥£#m®i*ifc:fcttl>7fcm£&£& 
^S: «k 0 HHMcflLhS & £ k & . 

[ o o 2 5 ] £ zx\ toftmnmtizmima&m# 
(oRmmmwmff 2 0 mvg*itw k . m& 

m^zmmitm-m^cottmm^^m^d 0 0 

ft fc ikJMKOlKtJ ft ilMISII^aWwjfcSiBBWcVP^ 

mtcomtfsmt/gmx'h&k. mwrniz^* 
mimmcoMmz&^xmT&At&Mm&m&tfm:!? 

H#4 8 0 m V g *8& S k , 

[0 0 26] -f-LT. JJEfc H«<0«Aa>& , «JMSW> 
ltC^ftl»^b%^*<7)it^ffi«^ J F^fi{i 1 0-2 
5 Om»/g?»i: Off* L< 2 0-1-0 0m« 
/zX-fo&Zktmzl&tlW £ti. MM/toMtzto 

0m*/gT$>&Zbt> i l:')18-tL< 1 0~9 0mVg 

x$>hztamzmv\,\ 

[0027] 5rt5, #8ffl«03tflffifc;feVvC, 

stzwttt&ztnmtz* &mv>&mmwix£M. 
m*mmmizmi>^&[*]%<?>mfrt>mi>mvm& 
nmzfrifx±z<ix^<ftmt, #irkoms 

[0 0 28] ZMBilft&tmtoM 

®t m*mmm<7)%m±.i l zm% ixsmzttizm 

£ k £1$&k t Sfe«iiaS®*|5|««!^«|^t 
[0029] 
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wzwm&mti. OT^KW-wi. n-ttz 
4. 

[ 0 0 3 0 3 B 1 *fffl«>#*^#a$^-l5iflB 
II£^-&5*:BJtK!20&4. 122(4. SlC^L 

i o om^msu-mmmx'hh. mz.m 

3*4; HlK*L3t3fc«fli*«ifcfi«*«ffl*»«lii 
fc^rtlWBfiilH-C**. 

[003 l]01(^tftm® 10(4, ±kLO gft 
® F 2 £#t4¥#**8 2 k . 3K¥#ftfBS 2 
ftffiF 2±fcl*»l,TK»&ftfcSW!t*l k*^fM 
SivO*4. ifc, H3fc*tfe3Ri«8ffl*»«ft2 0 
(i s ±kLO 8llc*Lfc*til Ok. SICE 
k, •h-SfciOJOTSl OtftmCEtcomiz 

V*4. *l/0-¥iWW«2tt. !6fflF2kR*r{ffl?> 
SffiF 2 2fc*JV^T«l»KE £8*11/0*4. 

[0032] z(o^mmm.±mmm2 o(4, som 
2 rt ttj Lfcvro , mmmm 1 t 

[0033] 1 <0fli)£(4#«t$ii4 fc«re 

mmx-z h . autf ; a i &t>"H3 ^bjm i 

(4. ^7X»«^£7)^aja«4c7)^#ft«®2^(l|{:^ 
£^S#4fcfcWvb«9>4^J»*IR3£3-hU; 

Z nO : A 1 a- btfyAmmfbtlZ. ttz. X -y 

[0034] 391&1K4 4: LT(4, tiUk>l*fl*Nzm.} 

mm, mxwmmzmmznttttzLxxtDm 

k^£mt4t^«S«tfffik LtW^S. 

tea, mmtrt i>cox'htuittmttf7*X'%<x 

[ 0 0 3 5 ] a 1 &l>H2(;:ijrf 4 o fc, *mw%&2 
(4. S^k%^<*S ; Ft«$^^^?L®^^'3rl»3 

2 1 k . ^mffi i fcwuTfttav>ttjifcEa$<ii 

2 2k, ftrtffiOff 2 1 k ft*hgP<7>Jf 22k 



<7Miz®m.%ixm&m23tirhmtf&tix^h. 
[0036] zix. dmmnztiztiizMfh&m 

mm 2 1 frhmmm 2 2 izMfxm& 1/0*4 . 

ZCDffimi OlZti l,vc(4. ±IEaMit£#*4¥*tt 

UH82Srffllt4ikfc«J:0, iS^*«li2rt(c*j(t 

43teTO«WKO|fll±*<H4>*iO*4 . 
[ 0 0 3 7 ] £ it', 3 owl^-eft-fft^lfjltfj- §2 

<Afe£©3t®jgfl^(;:ftoT^j£3ftO*4%&. ft 
rt»«J12 1 fcfcft4fe*iR**l»4#i L <(4 1 x 1 
0-' 3 ~lxi0""mo l/cm3k&44:-5fcPfiS£ 
tiXtS*) . ft^<7)«2 1 tefe»t4fe*R*««kftfl. 

2 2 (Zfc(t4fe*R«&Kktf)l§(4#£ L < (4 1 
X10-' 4 — 9. 9X 1 0" 12 mo \ /cm*t%&J:o 
fcHI5$*UO*4. 

[0038] #«rkfe«ffl»«Kt JJEO*frt«fc 
a fcP0t4^cD-ok LT14, #JBfc*slt4» 
^^*OJt£^W%ffi£i«$co4 o (CUSTOM 

[ o o 3 9 ] ; zx\ 3^com<n*ix?ti<7)&mW6® 

mtfmvmm^mmitmmmcowmn&mzm 
r>xBtf&tix^&miit. m®<r>m2 1 izmzmit 
wm^imm^imm & t < (4 2 o~ 5 o o 

rnVsk^idteWBSfrajO, fti*iSBOJ12l 
(c£(t4i«^ft^ttaffi«0¥%iik ft^hSP^l 
2 2{c*3{t4K^^^JtHfflSo^<lk^i4 
04L<(43~4 8OmVgk&4cfc5«fiSft-C 
1*4. 

[ 0 0 4 0 ] * I/O tfc(t 4K^¥#*<0ik^ 

zx\ zmznmmimtmmkTWfyftmm 

mmm2H)^mmcom2 2£frvxmaziti 
ztizxmmixoiz-ri. 

[0 04 1 3-5-fO ZCDW&Mi^ m\U<F>M2 2\,z 

mmim^mm^p 3mmm±5 0-5 0 0 

nmX'khZttfftt t<, 7 0~4 0 0nmT'*4C 

ttfzwtiw ttz, m&<om2 2iztmmtt. 
mmmb?P3<wmmtm®<7>m2 uzmz 
mmmm&p 1 <wm&b<nmt2 0-300 

nmX'bl ZtfiWtK, 25~250nm-C'£4i 

[0042] wmwmzmimmtmtm^w 

imm^ 0 n mmX'hl t , 7JH*I48JK$*i4 i 
iOO^(cl^A$ tl4ii@feSfi*W-T 4 * -eix 
*«»4. ftn^l(2*5ft4^b^#^^c0 
T^Sffi** 5 0 0 n m $r@i. 4 k , «B^4l!Sfi%i 
*^-t4k^4fcfil*<$>4. 4fc. ft^gpcol^fc 

nmimmm?wmmtmmmizmz 
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MMmmvwm&bn&tfi o nmmx% 

Kh&Ztimh. -H, £<9Ji#4 0 0nm$ri@;t4 
[0 04 3] *U7T, H2«. ¥3SttH®2<7)#Jl£1f 

j^iiHiaimifts^ (piwp3) 

[0044] OT, £«*£KOVVCMWf*. 02fc 
^4^f^20ftrt95*)Ji2 Hi, ±k LT, TO 
©gc^$4IH[;ti^fl»P 1 kiORflSBtf*** 

p i <^fflt«»sftjt«aRfe*p 2 1 a^aijRs 
nrv^s. rta5*2 3aix»«iJ«JB2 2tt, ± 
t l-c, BKBft^Nwm^p 1 1> ^mm^mim 

1- p l i 0 *>TO&gtf>*# *!MSIIHNWWtpP 3 
k . £ft6i^lM*IWMfrF- P 1 RtraflSHMNHttfrf 
P 30aHBfc«*Sftfci«8ft*P 2 k frbffi&ZtiX 

[ o o 4 5 ] ; i x\ wtm^mrf- P 1 <7>TO&& 

ifflt t<J±5~l 0 0nmk&6J:dfc:fHS5$*l-C^ 
4. 4fc, l^«MNW^P3<O s P^tt®«F4L< 
(i 1 0 0 n m J: 0 < & 4 X 0 JlT V ^4 . 

^ha5^12 2^{t§B?^*#f*®1 t P l 

kiWMWMWHfryp 3 k^iiwasHEWStt 

fi^PSoEaatett* P«J»«2 3fc*Jtt*lMI5ft i l i » 

fc&?P 1 fclWMiMl^flsfi^P 3 

ftfll^NIWS^ P 3 <0S^#J^«fc <9i>*Z<%h£otz 

[0046] -cco&m, #«rk mkmmmw 
mtott hzttth. f ix. mtzwt&k. #«rk 

2 1 fr6ft*HSW)JB2 2 fc: 

mmizttztix^zw 

[oo47] iMmitwmmtfp 1 mm\m*m 

-Hi. ffUfcT, Ti0 2 , ZnO, Sn0 2 , Nb 2 0 5 , 
I n 2 0 3 , W0 3 , Zr0 2 , La ! 0 3 , Ta 2 0 5 , Sr 

Ti0 3> BaTi0 3 ^£ffl^4.Tk#"C'#4. 
[0 0 48] *fc. ^mW«20fll-^NMMi5& 

m&izmsLm^&mx-fiti&^K zmmmp 
2t ixit. &mm*G®mwzm^izttfX'% 

4. &W,mtlXimy?ni/7->, 



T/ms<7)®ft < mm y* - s/^r*- h - ( 2 ; 

2' -h*eUx>-4 s 4* -&HAtf*t$sV—\>) 
r-^A (ID) SflaWf&fii. ^fei&k LT 

[004 91 4fc» *N*fl«2<0Jf*tt, 3-50,u 
m*Cft4ik3&«*4L<, 5-3 0jumT'J)l»^k^j; 

3 m*ffit 44 k , 
*J«8r < & 0 3K£*3Mc«JK?£ & < £4 ffifotfTcS < 4 

4 I -tf^oCFSEAteJ: r>r 1 3 " O^H^^MJU Mi 
mix. «i^a*«rtt**KT"f *ffll6l* t *& < 44 . 
[00 50] 4fc. ^@CE(i, WKRjgSftifc^f 

t J: < , amm 1 1 mm^mmnm 3 ±t p t m> 
&jmmtimu AmKimzwK'KEvmtz 
mfxmw.z-£&i>e>x-$>ixi>£\\ tti, a^m 
1 ^iipiis 3 jce a* iww«rs*t t w-c* o t 

tJ:<, a**if<0AIBBR, ^S4k'0#mtt^4k' 
[ 0 0 5 1 ] WC. €»«Eoa^t3t®je$^^ 
7ESSr^i:'V^|f!»tcEI^S^4v^\ I -/ 1 3 -» 

M#mzi*. i-/i 3 -*^)fMwt«3^ 

?I^L/;t04k'&ffl^l»Ck* J T#4. -ecofifi. Br 
-/B r 3 -^. Kn*/j/JR$r£*>UFy 

y * - # h 4 W?«CWS« ( *j J: 
Viitfeoa^ffiSE) tejff*»Lfc i>cr>i>mX'Z I . 
[0052]^, X^-t-SWiffliWJ 

dk^-C#4. 

[0053] fcfc. H 1 fc^LfcJlfiW 1 O2WX03 fe 
[ 0 0 5 4 ] ftf . ^BJ«^ 1 fclBfrr***!*, ^7 

1 0 0 5 5 ] ffmn 1 oae^mi 3 
w%&2commmhmkk tx\t. mm. jar 
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ft?? i *ftm-£fzm&<oj§2 1 zmfct&tivxo 

<mizmtx%m%®$L ftmmizmixitXw 
mz . w&mtmmm i <ommm 3 ±.izm i , 

i o o 5 6 ] -e tr . seaufci*, sa*. **si4#x 
Ji 21 (MJi¥#tt§i) *mmh» znt&om. 

iW»i«JE"Ctt3 0 0-8 0 0T;jWf * U>. $j£}fijg 

3 o o xaare* i) t wtitwmimf- p i hobi 

3*^?PlHltf)ffl**«»*, ¥3£ftm®2 (£?LJI¥ 

g#§s ) mmtf'bts < * * *j<e*t#* s . 

[ 0 0 5 7 ] *fc . 1 co^^m 

[0 0 58] sc, ftn«ai2l±(cfl8«2 3*ft 
jfctS*£fc»i. flit*. ±ie^rt95<0«2 1 
■t*fc*><o#ft«fc. m^<^iM¥#tt&7P3£ 

±»Lfc*rt*»*2 1 BSKcLTrt 

2 3 zttfxzt. mz. t*igp«2 3_b 

im*mwmp 3 * jctc«jns*t«js*iirf *4Mft 

&umkism.£ixmm2 3±fc«Miw)*2 2fc# 
m-hztifix-**. 

[ 0 0 5 9 ] fcfc, ^f*t»tt24'fc*lfi»<^jJK0 
tfSfcJOiiJSfe*? 2 «®fe^P2(i 
¥*tt«fi2fc:tt* (^««, «jaia*afe«*»!Sr 
if) 3#4£l:fc:J: £*>ft*:fr83i, fiflj 

&ffcX**trim*fc¥j*fflMi 2 £?SM -tS * ifco 
*8c*JBv*£ ftft&ft&Ulft 
S**£4fLTttafe*0«*, *8t*flaW-4£i:# 

xm&mm<r>fflg*?mi&z%iz>mixm&-tz\ 
4. 

[00 6 0] Srfc, *»fWa2rttc*4<t**«S3ft 



1 o o 6 1 ] i oama 3±£*# 

*mfiS2^m-rSflBo^i:tT{i, WTO;fr£#£> 
£. -r^*, i8WWloai8iW|||!|3±(CT i 0 2 

wa(oim%m^&zbtfX'%&. mm. vp^-a 

?K*. JStiOiffi&tK ^x^^yt' 

-&mmm<?)®mMMm*m^xh£<. mmmcoKm 
mx*x°&mmm%Zit. Rmmzmmmm 
3±mm*t&mm*mt:m^xi>i\\ mz. & 
m*comiz®m-tz>mLx cvDm^it^m^ 
m^zzthx-zt. 

[00 62] Z<?)£olzLX%mmi OZftMLtl® 

lot. x^-v-s^m i iz^tx o izmx-mx . 

[ 0 0 6 3 ] £Lh> *»#3WfrSS8»BttfcovvCK 

[0064] nut. ±.McommBBiz&^xte. &m 
ztcr>mm®mmi$m 2 1 frkmmnm 2 
2izt^xm-^?>ijmt Lx&mzknwtMitfm 

mk?<V¥immM:\*l®CDm2 l ipt>M&WM>M2 2 

izfrvxmtnzitizbizx mm-tiumzumitz 

&M®mimi:»fiUcom 2 1 frt>mm<r>m 2 2 ^ 
vxm^#&Mm%ijmimm%.zti%\,\ 
[ 0 0 6 5 3 mix* ^mmi&nmmnmizy- 

Z b iz i 0 PSi LT i> X < , ^#«li<7)^i!cc7)lco«. 
o»**il«5r< fc 2 

[0066] JlflcWfcii, , H4 {c^-ri 0 

2 2 1 k bmmzmtm? p 

3*%^^TA!0. *«fc*JttSI(Mk»»2NI*ft^P 1 

kMLwrntmr-p 3b^mzmhmm^m^ 

2 2i,zi)^xmtix^hmmx'i>x\\ 
[0067]^^, mm. M5i,z7fctx 0 iz. ?mft 
mm 2 aiKMSffiM 2 2 zffiffc? h ¥mmmtf 1 mm 
nmm^mwm- p 0 , g(*ia5oi2 1 $■ 
m#t*pmmffltf 1 as^ii^^^^p 1 ^ 

<o . F*ia5^ 2 3 *«ti>^frtm#2»7) 

lMb* i l i »*tt^PlftVP3T*-9'CiJ:v^ 
[0068] 3E*C, Witf, 06 fcSrf J: 3 

mn 2 wartspos 2 1 zmtftt&zmmtmtf 1 s« 
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mkwwmrf-p 1 o . flaw 2 3 

*> 0 . «waw>i 2 2 sm-ti^fwrnim** 
gffcEffp 3 <t 0 fc*&*r^eg*^rr& 1 aso» 

[0 0 6 9] tiz. mux. muzmi-xoiz. *mfa 
mm 2 (ommcom 2 1 . , -mm 2 3 atflswoi 2 

2 S-tfiWUftS-f 1 

1 2 1 fr&ftftffioJI 2 2 tC3&»»tT«^S*4 J: 0 (cp 

[ 0 0 7 0 3 IC, Witf , 138 (cwrf J: 0 iz. 
«S2 <Dg|*l§S<0l 2 1 at^rtgpi 2 3 sMiww-a** 
fWf^'28^1Hb%¥#fl»P 1 i: P 3T'*> 0 . 
ftftffOl 2 1 fc 2 3 fc fcti V , Kflft?** 
ftTP 1 &tf P 3^£*Ktt^|,Itf[:^^Mff P 3 

mtxm. mmm 2 2 m^th^mmmtm 
wmmmtfi-p 3 j: 9 t^s^^sss^rr * 1 a 
mmitmmm^p a *>»?a*»js?fc j v\ 

[0071] Mitf, ±ia^Hil^®l2t3^Tii, 31 

xwtw mm. m^zmm. 
« 1 4 <7)j: a t, 4 «jaBo*a»&a!fifc sn^***** 

S2*ili4«|jc*WUTV^«>J:v\ {Utf, 07£ 

it*isi 4co^#«s«^2{±. «:rtaic7)ji2 1 tm 
9\&0>m 22b. mmm 2 1 1 mt$m 2 2 1 
mz®m%tihftum2 3RV2 Att^m^tix^ 
h.^Lx. znm$. *mmM 2<t>a mmr> 
?mzmh&%wg®mi t $&m<?>m 2 1 *>4>ipkb 
<Dm22izmxm*t&£oizmztix\^. 4 
tz. 2mmmG?&*mmm (mm?) 

1 0 0 7 2 ] 4 -k. imvmmmtz&^xit. 
mmnmztnmmm&zm't&mt ix. 

m^&miiiz^ximLtiff. *mnzt$^x. ¥ 
C0073] ^(W»^*rk^i«^aiiwirt 

[ 0 0 7 4 ] jfei\ &ir^m&#^&*<ixia 

[0075] #irtwm€^*«ft*ttXJl«ILS 



mmnztiztuza v&mmmnwckmxitMfi 

nmm2 2 izfrvxmuz-th x 0 wm-t* . 
[0076] tlx. wmnM 2 2 £&tt am&tt 

^)&*€<2*?4L<iJl 0-1 0 00nmi:^4J:3 
(cW»U !»M^»2 2(cfcJt4illFLS*^li<0fbWI[ 
k*l*!g|S<Dl 2 1 fcfe»t4«filS#fctf>**fiIi: ^Uti 
'^t<(43~9 9 0nmi:^I.J:a{Cpll5-ri.. sfcV^ 

(4, m®<r>m2 2\,zmhfflmft%wmmm& 

L<(410-500nmt^5J:ofcPSif-rs«J:d{c: 

if 2 1 fcfeft*imffi4W& OMtt» 4 Kit 

3 -4 9 0 n m b tch X 0 tcWM"* X 3 iZtl . 
[0077] a*Ha5^S 2 2 fcfclt6«l?L&$H&«)ibfc 
I*U0n m*)ST'tb •& k s WtftWDM 2 2 fcr*jft4# 

^ffi* 5 10 0 0 n m&Ml h b . mV^M 2 1 tcijft 

&tfm&t&&*titf$>&. ttz. m-&<?>M22iz& 
mffiflMftifie>M±mbfflt&<7)m2 2\,zmhtmi 
mt^<7>Wckm.b<r>mmnm^.mx'hhb. mm 
iz&^wnmnmmzto^xm^&Ai-zmmm; 

n. ion*>'9 9 o timzmthb . mm*v>£mm& 

[0078] zlx. ±mt mm&frt>. 

12 2 fcfc»t*«?Lffi#ffiflft*f|{± 1 0- 5 0 0 n m 
•C^I)^i:* < J:0if4L< 1 2— 300nmT'i>l)^t 
tfSHztt&LW tfz. iKWf<0«2 2fcti»t*iWFLS 
^<0«bWli:ftrt»«12 ltctJftSiHTLS^^Wik 
*ttkWHtt3^5 0 0 nm?£>&,r fc^J: 0»4 t< 
5~3 0 0nmf^SClt^C»4U\ 

[0079] -ft. mmmizmhrnimftm^m 
^M<7)^bnn<r>mA^h. «ww<o«2 2fc*j»ts 

WRlg^^W^ffi^l 0~5 0 0 nmtibl 

ft^gpc7)i2 2(cj3(tsma&»-^¥%tti:^a5^ 

12 1 t*i(tl.«niS^<0 2 F^iii:i0ll**3-4 9 0 

izmiitmmmzx <ommz^±^hzb^x 

#l>. -tLX. ZCOm^iZh. ftjWK0l2 2fc*itt4 
WLS^cOT^lii 1 2 - 3 0 0 n mT* h Z b tfX 
0»4t< 1 2-2 0 OnmX'blZbtimznt I 
v\ 4)t H «WK0Ji2 2{c*J*t4«BLS4i'*<VF^l[ 

tfip^aj^i 2 1 izmifflfimttmvwmmbnmi 

3-3 0 0 n mX'hh i t *U 0 04 L < 5 -2 0 0 n 
[ 0 0 8 0 ] frfc, ^HfMn^^ff^iMTLS^^Oft 
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mwrnsm. ( - 1 9 6-c) t#aiL-cgs#x£g 

to. &WC\ gAt-£MS#xtoE:fr£&*btlin$ 

i&*^iffisg£f#.2>. mim^ma. zommi&u 

Cranston-Inklay^ Dollimore-Heal^ BJH£ 

[ o 0 8U Kiz^ mnQimzmmiijmziw 

y -xu^-x bmitmmim^m^mm^M 
malxx*. znzmmzm-tzztizxvm® 
comizm&&mm®%.cD&ftmtz-fWTL 
no ^^t§*a-c'S)0. mngmmzmwmmiz 
&hft^mfofflwmfrt>mi>m^Mft3<?>mizi)H-fx± 
$<bx^<ijmx'h&. 

[0 0 82] Z\n£o%imiZM&'f burnt txiz. 

x'ommm. mm. mw^mzmthirmi 
Lxmmm*mmmmh tzwrnrnm 

x(4Ep»jt, &m*txw,z?&$mtz>iimz 
m^i^iz. zyv-xit^-zbwz. fmmizx 
mitmmmmitxmzt&c: t 

mmizxvmit&zbtfx't&mnama 
Mimmti zbizxo. ^mtm&v&mzb owl 

[0083] ifc, ifflmiiBtfsjftiiT. ± 
fte&mm&nftwnrnzm^&ig&iz. ?mwiz& 

h y ? A*tfO«»£Jbi&0.* 5 U -X(4^-x h teas 
fWt«<of3Hrffi £fflv . ig^r/i^ y <r ft 

[0 084] A!l<0iWfL*»jaW-4*»i:LT, ¥ 

imzbiz. mmmn&mzmfctiwtim*mt* 
<r>-ummmzx^xm^i-itmhht. z<r>%& 
mzmbixu. mm. mm^ttmxmit 



# mm. xiz. ^i^m<om*ffimmw¥- 
mi*?)-® tx&mt uzmm^x-m^it^mmm 

[0085] 0 %ffll*Mfc$h1im*ft\^h Z 

ifcckO. mm. 01 0fcjj5tJ:3C, M.ftm!S2 

1 tmMtoM2 2 1 ZG~r&ftwmm&i-z>>ibtf 

t%b-h. mi oiiz^t*mmm2<r)&ft& 

COM2 1 Rtf*WKtf>*2 214. i: i^tiSfeSP 2# 
«*Ufc 1 P 1 tf>»?»«3fi 

SrtSPOJ12 1 fOKftWiNWIca^P IB 
tc»*S*i*2«aif«-R2 1<^*:SS3&«, &fl.gB<7>Jl2 

2 ^laffcflMNiftti^ p i mizm&ztiz *&m»R 

2 2cr>±%. $ J 0 Mn$ J; 3te»jJHtfi-o**. 
[0086] 

xmiteziiL.ammmizftt.mfeztii to-c 

{4=3rv^. 

[0087] ( mmm 1 > vrnz^-t^miz £<o.mi 
±nmm2 o bmm<7)ffif&tt~r& 5x20 mmco^^ 

[0 088] X-Y9V-7HZ, T i Oftitt&M 

®$>ti&T 1 o z &?cr>%i£hitzmm-£z>z:b 

fci Os ¥^m@* { 2 7 nmOT i 0 2 S"? {Ti~9— 

-7mzm&Rmftz%itzzbmii±.iteu4 

mm 1 k |EJ»«#«K J: 0 , 1 2 8 n m<7) 

Ti0 2 S^ (T-t^-Hf, OTs PI 2 8tV^) * 
*tf3 0-f Hjf?a (JUT, 3D-f H«SS2kV^) , ¥ 

1 2 nmcOT i 0 2 ?4^ (T^^— fe', JJ[ 
T. PI 1 2b\^o) 5r#Onn-f (WT. no 
A mM3 b^0) . Wm&tfi 1 9 8 n mCOT i 0 2 
Hk? (Ti-?—e, £XT. P198tl^) Z-Stsau 

a mm mr. ^n>f mm4b^o > ^msiUTt. 

^rfc. Zti^avA mmi^4lz$tti&TiOi 

[0089] at. 3o>r HaHii~4tf)**i-e , *ifcjt 
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[0 0 90] t£fc*>. an-f K*Kl*ttH!LTP2 
7<9***tf*-.*b (P2 7^#^S; 12H*%, 

mm ix p 2 7 1 p 1 9 8 1 osf&t* p 2 

7 : P 1 98 = 7 : 3t U^-Xh ^-Xh 

LTP27tPl 98t<7)^*JtS:P27 : PI 98 = 
1 : ltU^-Xh (OT. ^-Xh3fcV^) • a 
o>f HJWKiaVao-f K**3*ttHJl/CP2 7i:.P 
1 1 2t<7)W:lit£P2 7 : PI 1 2 = 3 : 7 4: Lfc** 

tfau4 K*«3*ttJ8LTP2 7i:Pl 12bcr>MM. 
Jt£P2 7 : PI 12=1 : 1 1 Lfz^-A b (JXT, 
^-Xh5fct^) , at?4 H*«2*ttffltTP 1 2 
80>»££t^-.X M P 1 2 ; 1 2®* 

EAT, ^-Xb6i:l>o ) . an-f H»«4*ffiffl 
LT P 1 9 8<W£3tf<-X h ( P 1 9 8^^T* ; 

1 2ii%, jar, ^-xb7t^o) , $*ive*un 

*Lfc. 

[0091] -sr. #5*a#t4 (awwwber^x) 

±fc7?*F-r3*lfcSnO,l|«l!!t3 (Kg; 7 0 
Onm) fcjMtUdWWSl 0*5; 1. 1mm) £ 

[0092] -eUT, ^-X h 1 £&l*lgff<9Jf 2 1 COM 
<0SnO,#WR3±fc, li^MJWJ- 

^epfjL. *v^Tsais*t. 450 

r«)ftfl^)ti:-e3 04HaWUSL«:. Wc-^-XN? 

mmtzkizx*). sno 2 iiu:tin^ti|i 

**«tt2i:H«<0fl!)a<^ii**«ffii»JSL, 

[0093] ^ttmii^KliKfefStfcWTW 

Afffft [cis-Di(thiocyanato)-N,N'-bis(2,2'-bipyridy 
1-4,4' dicarboxylic acid)-ruthenium(II) ] $rfflV\ <1 

ti<7)x?;-mM ; 3 x 1 o-*mo 

i/L) *H«Lfc. zcr)®miz*mftmm 

ml. 80«^t.tt'20^ML!t, <r 
fc. mz. BH»«EVocii6i±S-fr«fc«>c /kr- 
h-HJ 1 5 ttim Lfcft , 2 5 °C fc« 

[ 0 0 9 4 ] fcfc, £<0*N««fflfcovvc . %%M<D 



mm; 10 cm*. ¥£ftm®?)ff$ ; 12jum, gft 
9fc)JB2 ltf>JW; 4/tm, 1*59512 3 (OJlff ; 4// 
m, mm<r)M2 20)mm; 4jumT*9, ^gPO® 
2 1 ; 1 . 5 0X1 O-'^mo 1/c 

m 3 , £f*ig|S<DJl 2 1 naiMfflfl^l^flMimaT 

; 8 3 m V g , 2 3 1*1^^©*^ ; 
1. 1 3X1 0- 12 mo 1/c m«, MM 2 3 ftOifcfl: 
^^#^JtfliS«OTOI ;6 2m«/g. 
*2 2rt<Ofe3»R3iKlf«; 1. 06xi0-'2mo 1/ 
c m3 s SP|#<9« 2 2 rt^frfb^^^Jt^BSS^) 
¥*ift: 5 2m«/gt*-)fc. 

[ o o 9 5 ] cd-e, &&m®.%®mmT 

<r)2iconmm^XM%.lt:. l o*>«ofe*iR**K 
cofflJl^rifettWT^WtciOffojt. -f&fc^ Jiff 

5rm€*^«t^?f ix&nm*m#mzWL% u&m 

[0096] 2^<D^m®me>Mf&jmmT(o 
^mizx rz. ?%hh. 2X4 *>ut&ftmz 

x\ &mzk<fcmm&&Mi6t:m**:. mm* 
mmmfcmtmm&mm&mmnmmtb ix 
ntRu tojmitzsfr. www *hiks* 

i o o 9 7 ] -e ix. ±m<?)2i<DMi&jm*:Mm* 

[ o o 9 8 ] 4fc % zmzmz mm*mfc<r)i!c$m 

S (Quantachromett^. l"AUT0S0RBj ) S-fflV^TM^© 

[0099] (ust^j 2 ) tmftimcDmizUTco t 
oizbx'jf^tzzmmt. mmmi tmm^mmzx 

0 HI fc* Lfc3t«ff 1 0 3 tc:^ UfefeSRitt8ffl 

*^«M2 o fcHttam*#rtxiratfes*tt8 
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Xh2£ftrt^l2 l^fifcfcfflK ^-Xh3&F*l 

a*2 3<mmzmw ^-x yizmnunmz z<r> 
mizm^z. t tmts mmm 1 k m^mizz o , 

jWiW 1 ±£H 1 fc*t*#ft«« 2 fc I^ai<9fljjfc0 

[ 0 1 0 1] £0¥IWWtffifcovvC, g«0 
W»; 1. 0 cm 2 , ¥$#«ffitf>J£$; 12/itm, ft 
FW)J12 1<7DJ§J?; 4//m, |*|gPJf 2 3 ^jfj? ; 4// 
m, M9mcom2 2 Oil? : 4//mf'J>D> ftrt»<0JB 
2 1 |*j£>fe*ifiJMf« ; 1 . 1 3X 1 0" 12 mo 1/c 

%t;62mVg, ftgffJI 2 3 rtO&*ft*ttK ; 
1. 0 6xlO" 12 mo l/cm», 1*1$! 2 3 F*K0iHb 
ft¥##<9itH®« ; 62m'/g, ftftgfSO 
H2 2rt*)ft*«*a«; 0. 36X1 0" 12 mo 1/ 

c m 3 , mmm 2 2 nmm^mmmmco 

[0102] (ntt9ii3 ) ¥**«*ot!Bt£jaT<o.fc 
k LTffo^i kiawi, mm 1 1 H««o#i8tc <* 
muz^itixmmi omm3i l z^itz^mmm. 

w±mmmzimifz. 

[0103] -tSrfcfc. £ftH 1 fcfcWCMRLfc^- 
X h 4 S:ft(*lgPOB 2 1 \ ^-Xb5£|*! 

SMI 2 3 OJKRfcfflV \ ^-X h 6 Srft^gK^l 2 2 tf) 
JWIfcffl^i iaWJ, &MM 1 i: FMfcMllcJ: 0 

1 ±fcH i iz^-r*mmm2 1 mwmtbn 
[oi 04] £<o¥*wHWfcovvc, ®tffl^ 

BBS; 1. Ocm', ; 12jum, ft 

fl»tf>Ji2 1<7)1S ; 4Mm, rt3fy|2 30JW¥; Am 
m, %.W&ffM22<rmW\ AumX'h*). ftflSPOl 
2 1 rtOfiXttfttffft ; 1 . 20xl0" 12 mol/c 

m3 , ftrtg?cr)i2 1 mmm^mmmmw 

m. ; 6 6 m 2 /g , F^SPiS 2 3 rtOfeSgHNgft ; 
0. 9 8x 1 0- 12 mo 1 /cm 2 , 1*13512 3|*I<0gHfc 

wmmmmtmm.-, 5 4mvg > "««fo- 

«2 2rt«fa61l«afK; 0. 4 2X1 0 :,! mo 1/ 

c m 3 , mmm 2 2 ft<omm*m&<7)itmm<o 

W-mm ; 2 3mVgtl)^. 

[0105] (uttffH) m&muz&^xmmuzza 
* Y®muzm&%cr)xv^\s>yv?-)v 

i^fi; 20000) »U^7'J- (fcTF, A7V-lb 
V^o) £WRU:. H«fc. 3tM h'^l(C25««% 

^yifuy/'j 3-/i/'*aaiiiLfc^5 y- (ia~F, 

X9U-21:HS) fc, 40ftfi%WJx^y/y3 



[0106] -eLT. ^9>;-i*^-3-hftTiaw 
liiitiiU <e<i§-fr/sa(c45(rc'C«BRLftrt 

**>«2 1*#£U:. mz, *?y-2*rt*!2 3 
<Q#*fcfflH4 1 t U - 3 £ft*hg|5<Dl 2 2 

«»Jjtfcfflv^Tftrt«<0JI2 ia£ftfcP*R0¥JK£J: 
0. rtSM2 3fcftjWU<?5JB2 2fcSr»lSLfc. 
[0 1 07] -eLT, 11*011 4: RSK^IHfciO. 3§ 
1 ±fcH 1 2 4: H«tf>flMt£>¥ 

g«7>®m : 1.0cm 2 , ^*«filWJf$ ; 12;um, 
ft»0l2 1<0JBW: 4//m, F*J$12 3^1/1; 4 
jjl m , ftftffi*)J| 2 2 <9Jf H ; 4 mX'b 0 > ftrtSPO 

1. 15X10-' 2 mo l/c 
m\ ft$m2 3<7)&m®M®&-, 1. 0 2xlO- 12 m 
ol/cm3, ft^giJOS2 20feS©*^JK ; 0 . 9 
5X1 0" 12 mo 1/cmK ft^gP^H 2 1 OOffiM ; 
5 1%. I*jg512 3c0^$; 5 4%, MM&>M2 2 

[0 1 083 (^*01J5 ) SQfcWlfcitJV^WRUfca 
n-f HMtnn-f K**4*«fl!LTP2 7 : PI 9 

8 = 5 : 5 1 itzmmzmmx^x v^uyrv? 

-)V (fWi ; 20000) £SamU:*5 U- (J21 

t, X7'j-4fcv^d) zmmit:. mizix. ±ib 

conn-i b'^{C25Ml:%^Uxf-i^y^ij3-^^ 
ttL^7'J- (JaT. ^7l)-5i:Ud ) 4;, 40K 

[ 0 1 0 9 ] -e tT. y-4 SrA'-n- hftT'^ 
CS 1 ±t-M^L. te«$^f^tC450r-C^ Lftfl 
«<0«2lSr»JjcLfe. <XC ^9y-5*F«iaMi2 3 
<|MMMcffl^&i:i:tfc> X5y-6Srft^^l2 2 

o»«fcfflv^-cftrt»^>* 2 1 <^»jst fm&fMki 
<o. nm23kw\-&e>m22t&&f8.Lti. 
[oho] *ix* mMMikmomizx*). m 
mmm 1 ±m 1 tc^-r^^^2 1 i^^o«fig<7)¥ 

^fficOffi« ; 1.0cm 2 , ¥HfMffi<0«$ ; 12jum, 
ftP"jS50«21^JBJS; 4jum, 2 3 OiBff : 4 
^m, M0M0)M2 2<DM& ; ftrtSko 
«2 10fe^iS*®S ; 1. 08xl0" 12 mo l/c 
m3, ft&M2 3<7>&mW6®%.\ 0. 88X10- I2 m 
ol/cm', ft*^?)8l)&£ift*$A ; 0 . 7 2 x 
1 0- 12 mo 1/cm 3 , &n^M2l^WM \ 5 6 
%, Rttl2 302Mt¥ ; 5 8%, ftfl**)* 2 2 tf>2 

-3-hSTj»!wai±fcjwiiUs «»s^a(c45 

p'C-C«Uft^g5^«2 1 ^JBfiLfe. X5'J 
- 3 Jft^gPcOl 2 2 <0»JSfcfflV ^TftrtaSW* 2 1 <0 
»*fcRWJl<o#«K:J: "9ft5Wf<Ofll2 2t»*Ufe. 
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[oi i n * ix. mmitmvmtx*). m 
Bjtt i ±(ch i o izyjk uz^mwm 2 1 mmcomm 

x. %m<vm ; i.ocm2 s mftmmmz ■, 8m 

m, ftflgffOJf 2 KDMW- ; 4junu ft*f-gPO®2 2<D 
MW- ; 4 m X'h 0 , g^gP^l 2 1 <D££tt*$£ ; 
1. 1 5X1 0" 12 mo \/cmK KM&)M220fe 
*!8*ttft;0. 95xl0" 12 mo 1/cmK &m 

com 2 l <nmm ; 5 l %, fPMffittfl 2 2<r>&m ; 

6 0%X'$>~>tz. 

[0112] (HM0J7 ) £ltW5tefcvvcWRL:fcx 

9 y - 4 2: a- a - h £?a^«s i ±itzm t . 

S-frfcftfc45(rC-C«l«U*rt*^)*2 1 Uv:. 

U-6 *«WI5«J|2 2tftf0jfttefl|VvC*|*| 
U<T>m 2 1 W^jSfc EHJfcO^fllfc «k Oftfl»&<0« 2 2 £ 

[ o 1 1 3 ] * ix. mm i traa^Jitj: o . m 
mnm 1 ±kei s isr u^dwww 2 1 rafcoit jauo 

T, %yfflWBm '.l.OcmK ^NifMI»)WS ; 8,u 
m, SrtSI50«2 ltf>*« ; 4ium, &*l-g|5?)JI2 2<0 
IS ; 4 ^ mX'h 0 . ftrtSPOl 2 1 <D£$tt*ftft : 
1. 0 8X1 0" l2 mo l/cm3 % ft^hgp^JlOfefg© 
*$A; 0. 72X1 0" 12 mo l/cm', &F*|gPtf)Jl 
2 1 <?)3Mt* ; 5 6 %, ftftffiOfl 2 2 cO£?Jt$ ; 6 3 
%X'b-rfc. 

[0114] (ifcKM l ) 9mm 1 fcii wtMRLfc^ 

(gymcomm; i • ocm 2 , mm-, 1 2//m, Jin 

50xiO" 1! mol/cmM 

mmwmmitmm&mm ; 8 2 m 2 / g ) 

^M^ftlli^W^ ttflL ttlfiU 
3HIIl'3ig'tCi:teJ:0ffo!t. 
[0115] ( JMSM2 ) gitffl 1 fcJBvtf:^-* b 2 

COWfe; 1. 0cm 2 , J|Jg; 12;um, JfF*J<7)fe^i& 
*$Jg;l. 1 3x 1 0-' 2 mo 1/cm', IftOgHt 
%^tt<9it^ffi«W*3ffi ; 6 2m 2 /g ) Srf^SSL 
fc£ k JJlWi, 1 1 H«0>**fc J: Oft«®&tf 

[0116] utm\3 ) mwrncowtmrco* 
oizLxftntzzt \mt. mum 1 1 r«03*«uc j 

[oii7] mtmzi&vxmmit:*- 

X b 7 £ftf*|g|5<7)JI2 1 W»jftfcfflV\ h 3 £f*l 

aW2 3«JpjRfe:fflV\ **-*h2£«MSOl2 2*> 



i ±(c0 1 icjjrr ¥#tts@2 1 m«» 

[0 1 18] frfc, iWWWttfcovvc, gftffltf) 
iBft; 1 . 0cm 2 , ¥##€H£)1?$ ; 1 2vum, ft 
1*1^12 10>*W; 4/*m, rtS!® 2 3 ; 4xi 
m , m^<T>m 2 2 ^®1|C ; 4 )u mT* 0 , Mft&OM 
21ft(7)®mm®BL; 0. 36X1 0" 12 mo 1/c 
m3, ftrtgBO«2 1 

^«;2 0m 2 /g, |^8|S« 2 3 |*K0fe*««»* ; 
1. 06X10-' 2 mol/cm3, Wl23f*!« 

»2 2rt<0fc*R*»l*; 1. 13xi0" 12 mol/ 
c m3 . ft*f.g|5<0® 2 2 I^KOS^kiBJ^^ik^®*^ 
T^fit; 6 2m 2 /gT*>o£. 

[0119] umm) mmmuzm^fczyv-i 

n&$:m^X$mW4bm®<r&Mlz£ Dlotf>Ji<3* 
^^i^NWWff (g3tB^BS ; 1.0 c m 2 , 

muz. ^5y-i<ojaw«si±^ 

ttz, znmftmm^^x, tmmmomwi* 
mfcm>h%z>mcD&mm®m ; 1 . isxio-^ 

mol/cm', £Mt¥; 5 

[0120] (JtttW5) K0tW5(Cffl^fcA9y-4 

*»4>*i*W#«SS (^3tfflOMm ; 1.0cm 2 , ^ft 
«®C9)?$ ; 12jum) SfWU/SCfcfiWi, IISIWl 

muz. zcot§&. x5v-i<7Mwnmi±.^ 

ttz. zcD*mimmiz^x . ^mm&vmwi* 
mmfrt>%mco&m®.m& ; 1. osxio-" 

mo 1/cmK mm; 5 6%X'$>itz. 

[0121] ammie) mmw4 izm^zzyv - 1 
(D&zm^x9mm4 tfmnzmzx vi-omtnx 
frt>%z>*mm& (gmomm-, 1.0cm 2 , 
mmmz ■, 8um) zmnLtzzkmi*. mmi 
k nmnmmz x o ftmm.v&mm®m±®nmztt 
mLtz. z7V-i<7)Mwmmi±.'\ 
com. nmt2fm r )j&tzkizx*)^t:, 
tfz. zco^mmmiz^x . %m#mmm* 
mwm^%hm<r>&mm®& , 1. 15x10-" 

mol/cm*, mm; 5 1%t*o)t. 
[0 12 2] (JMRW7) SlitW5fcfflV^X5y-4 
<0**fflv^-ciUtW4 tPl^^JItwJ: 0loc7)*O^ 
*»4>*4*3WWffi (S3teffl^oi« ; 1.0c m 2 , *m 

■mom* ;8um) zmitzzkmit. mmi 



(&3))02-352869 (P2002-352869A) 



com. ten* mm*2®m r )mzi:iz£')ft'>t:. 

mmfrt>%zmco&mm®% •, 1 . 08x10-12 

[0123] [metises*] mnmm*'n%\<\ 
mm 1 7 . ifc^j 1 ~jt*wi 7 <o«tt!Ss 

TWXS-85-HSj ) £fflV\ AM7 itbf— (A 
M-l. 5) S-aUc^f-kyy7>'7 , A^l OOmW/ 



( I/mA cr') , HftfifcmE (Voc/V) . 
«SK ( I s c/mA cm-'), ttttH? (F.F. ) &tX 

[0124] Hit^J 1 -HM#J7 . ttftjlffl 1 ~Jt8HH7 

Ofe^Sr^ 1 {z^-f . 
[0 125] 
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/% 




14.7 


0.71 


0.69 


0.36 


7.20 


SQSfl|2 


14.5 


0.72 


0.70 


0.30 


7.31 


3 


14.8 


0.70 


0.68 


0.40 


7.04 


3151014 


14.2 


0.71 


0.68 


0.34 


6.8b 




14.1 


0.72 


0.70 


0.28 


7.10 




13.5 


0.71 


0.72 


0.30 


6.91 




13.6 


0.72 


0.72 


0.27 


7.03 




11.7 


0.67 


0.62 


0.56 


4.86 




12.8 


0.69 


0.62 


0.48 


5.48 


itmis 


12.8 


0.68 


0.63 


0.50 


5.48~~ * 


J±K0I4 


11.3 


0.67 


0.62 


0.57 


4.70 




11.7 


0.68 


0.64 


0.54 


5.10 


it«016 


10.3 


0.69 


0.65 


0.49 


4.60 


tfc«WI7 i 


10.8 


0.69 


0.66 


0.48 


4.85 



[ 0 1 2 6 ] * 1 im%frt>wfi>i)*% x oiz.m 
mzTjki-ztimmztitz. 

[0127] 

*4. ttz, zcom&m^tztizx*). fflxtzx. 
[01 ] *mmmmmn%-mmBm**tm 

8frE0"C£>l>. 

[02 1 0 1 iz* uzmm 1 0 0 comcomtfckmm 
mx-$>&. 

[03 3 01 lZvkltz%M®t:ffiltz&m®m.±®n. 

[04 ] 0 1 iz*ttzytmmco¥m#mm<7)ftmmco 
[05301^ itzt/m&n^itmmcofi&mikco 



^zmmm^-mmmmx'h * . 
[06 3 miiz*ifcftmmco¥mmMvft3mmc>) 
wzm&mmrn&wmx-hb . 
[07301 izth 1 tz%Mmco*m#%mco ftum&o 
mzmcomm^tm^mmmx'Hb & . 
[08] miiz7*uzmmc?)¥mtmmcoft%ffi&co 
^zm<mm^-mmmmxhh . 
[09] muz^uz^MMcomcomtmm^-tm^; 

BrM0T > &*>. 

[0 1 0 ] 0 1 iz^itzftmmco¥mtm.mnftfflmm 
comzmmm^-tmmmmxhh . 

l-ams. 3-s9Hira 4- 

10, ii, 12. 13. i4-%mm, 20- 
€^ti!SM±n«?fi, 2 i-mn&com. 22-mm 

<r>m. 6 3-rt«l. loo-*«ilO«IWHB«, 

CE-*f®, E-WJW. Fl. F2. F3. 

®. F2 2-¥$ftS@2<9gffi, P 

i-mm*mm?. P2-mm&m. pa-urns* 

^mm^F. P4-DMt«HNi*S : P, R2 1, R2 2 
-iWJL (SEHt) fiWh s-x^-ir-. 
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[010] 
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3-4- 




(12mm mm «u 
C72)»«p» * mm 

<72)»IJJ# 7CH! £H 



a?) mm &m n± 

(72>JWB« *s wz 

«»JIWI#Tfi«IBir2Tai#« TAis 

«IJR«ftTWBB«r2TBl»* 

F?-A(##) 5F051 M14 FA03 FA30 GA03 
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